ON THE LOWER DEVONIC AND ONTARIO FORMATIONS 

OF ^^lARYLAND. 



Bv C’llAKLES SCUUCIIEUT. 

Amsttud Cn)'((tor, Dirmo)i oJ\"<tndi(/ra})hic P<deo)doJo(jij. 



Cumberland, Maryland, lias long been famous for its Oriskany fos- 
sils, which were lirst brought to the attention of paleontologists by 
Mr. William Andrews, and described liy Hall in the third volume of 
the Paleontology of New York. The Helderbergian fossils ai*e inoiu' 
difficult to secui’e, and these ‘‘^Medals of Creation"' liecome mori' and 
more rai’c as one proceeds downward in the section. It is for this 
reason, as well as for the great amount of folding and sometimes of 
crumpling to which the formations have been subjected, that the j^ei’- 
fect succession of theOntaric^^ and Lower Devonic rocks of ^laryland 
has so long remained in obscurity. In a general way that succession 
has been known for many years. Init as late as 1897 the term Lewis- 
town formation was used to covei* the eijuivalents of the New York, 
Niagara, Salina, and Lower Helderlierg. ill*. Robert II, Gordon 
began to collect fossils about Cumbei'land in 1894, and through him, 
in the autumn of 1899, my own intiuest in this locality iHaaine so 
great that sinc(‘ then we have together gone over the sections live 
times. In the main our studies have l>cen contined to the Helderberg- 
ian and Oriskanian deposits, though we have investigated the lower 
formations often enough to learn that the composite section (p. 4:^:^) 
is essentially correct. In regard to the lower lieds of the Ontariir 
here discussed use has been made of the work of the Maryland 
Geological Survey, by R. B. Rowe and C. C. O'Harra. 

In this connection, I desire to express my indebtedness to Mr. Gor- 
don, whose detailed knowledge of tlie formations around Cuml)erland, 

<<Tho American e<)invalent lor Ujiper Silurian. For <letinition of tliis and the 
Lower Devonie terms here use<l see Clarke and Sehuchert, Seienee, Leceinher lo, 
1809, j)j>. 874-78. 
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and whose aid and inteivst in my work lmv(‘ greatly inereas(*d the value 
of the present paper. The work of the local collectors of Cumberland, 
Messrs. Fraid< Hartley, G(‘orge M. IVrclew, and (b M. Koeder, has 
also l)een of iiiiich lienetit. These united ettbrts have resulted in 
uneai’thing many new sped (\s and new' faunuhe in w'hich the Cystidea 
form an important part. The Ix'st material in the colh'etions has been 
deposited in the Cnit^d States National Museum, and will serve as 
the liasis foi* a monogra])li of the Ontaric and Lower Devonic fossils 
of Marvland. now' in pr<‘paration for the Geological Survey of that 
Stat(‘. under the din'ction of Dr. W. JC Clark. 

Cinnhirlmul BnsJn , — Idle Ontaric and I)(W'onic deposits, from the 
Juniata to the (dose of the Oidskany, w'ere laid dowui in an Appalacliian 
trough. whi(*h Clriidi and Schindiert^^ have teriiKHl the Cumlierland 
Basin. This liasin was liounded on the w'est by the Helderbergiau 
barri(u\ wdiiidi existed possibly from Clinton, liut certainly from 
Niagaran time, and (extended from the region of Cayuga Lake, New' 
York, soutlnvestward to w'cst of Altoona, Pennsylvania, through W'ost- 
erimiost Maryland, central West ^"irginia, into eastern Tennessee. To 
the east of this liarrier and alioiit paralhd with it was the Appalachian 
Valley fold. - P>etween thesi^ lay the Cumberland Basin, w hitdi steadily 
sulisided from eaidy Ontaric time to the close of the Oriskanian. The 
aiTa of greatest sulisidence was in central IVnnsylvania (Lewdstow n), 
since hen* occui's the gnaitest thickness for nearly all the formations. 
To the north and south the formations pimdi out, but during Helder- 
bcrgian time a transgi-(\ssion s(ds in whiidi first attains the ]\Iohawk 
Piver in New' York and subs(*(piently s])i*(*ads as far south as Hancock 
County, Tenm*ss(‘(‘. During the Becraft (^f ITekhu-bergian time, in the 
western area of the Cumberland Basin, throughout West Viigdnia, 
^Maryland, and southern Pennsylvania, little deposition took place, Imt 
about do miles east conditions w'ei*e normal and hei*e occur faunas of 
Becraft time. This sea spread north to the ]\lohaw'k Piver, but south 
of Covington, Virginia, it had no great extent. In the Avestern area 
the Low(‘r Oriskany black chert rests conformably upon, but sharpl}" 
separat(‘d from, the late Noav Scotland shale zone. In the eastern area 
nothing as yet has been found comparable wdth the Lower Oriskan}" 
of the Cuinlierland region, and it may be that no deposits of this time 
Avere there laid doAvn. During Upper Oriskany time sedimentation aa us 
again general and continued until the close of the ^Maryland Oriskanian. 
Then a land condition pnw ailed in this basin south of middle Pennsyl- 
A'ania, throughout Esopus and Onondaga time. To the north of middle 
Pennsylvania, however, the Oriskanian sea continued, and linally, in 
late Oriskanian time (D(a*ewville), the Atlantic fauna spread l)y way 
of the ^Mohawk depression into the ]\tississippian province. The 

^'Report of the New York State Paleontologist, 1901 [1902], i>p. 647-052. 
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Mis.sissippian ^Middle Devonic transgression did not attain its greatest 
extent until ^Mareellus time, wlien it cro.s.sed the I Ielderl>ergian barrier 
and (‘oinplotely invaded the Cumberland Basin as fai* east as the Ap|)a- 
laehian Valley fold. Then the Atlantic* fauna again spread into the 
Mareellns sea of the Mississippian province. 

Tascar<tra, and-X'nujamii dipo^lix of C tunh rl(ntd ZA/.v/V/. 

Ill the present paper the lower members of the Ontaric* will not be 
furthoi* vdescribed than to mention that the foi’inations bimeath tin* 
Salina have a united thiekness of 1,934 feet. More detail is given in 
the composite section (pp. 423-4). The fauna from these formations 
is at present a small one, and outside of Art/iroj}/n/cf(s /iar/(uu\ 
ref r os. iuid Lptatna rliOinhddidhpAX the species appear to be now. 
While these formations have the position of the New York Medina, 
Clinton, Roehester, Lockjiort, and Guelph, thev are not all to be 
called ])V these names, beeauso,in the absence of characteristic species, 
the faunas indicate that the :\Iaryland Niagaran deposits belong to 
another sea province. The conspicuous life element of these sedi- 
ments is represented by a few species of Ostracoda, which are at 
times so wonderfully prolitic as to make up. in large part, limestone 
bands 2 to 4 inches thick. These foi-ms appear in the so-called Clin- 
ton, attain greater development in the thin limestone bands of the fol- 
lowing formation, and in the Salina are the essential fo.ssils, wh(*re the 
small Ostracoda are joined b}^ large Leperditdi, The other fossils of 
the lower formations are a few species of brachiopods of the genera 
liJujnchoneUa and I?/ii/n(diosj)ir(C sometimes quite prolitic, and of the 
trilobites C<d Didn^uides^ and lIi>ymdo)H)t\t^. This faunal 
development is whollv unlike that of the isiagaran of the inteiioi 
United States, and is known to be restricted to the Appahu'hian 
region from southern Virginia north into New lork. tor this 
area note the al)sence of the following fossils characteristic of the 
New Y^ork Niagaran: ApUdfer raduitivs^ .S, ?i /(((/(( S. cr/p>KS, S. 
suleatws. Pcntamern.^ oUongn.s^ Carijoerln Eucahjptovrhi //.v, etc. 
These facts show that the Maryland faunas were probably (hu’ived 
from the east or the Atlantic during Silurie time, and that this sea 
then had no communication with the one farther west, which V alcott 
has called the Mississippian sea.^^ 

jS(dhu( formation. — Ten miles southwest of Cumberland, along the 
line of the Baltimore and Ohio Railroad, and a little west of the sta- 
tion of Pinto, Maryland, there is a splendid section of Salina rodvs. 
Every foot of the 1,125 feet in the vertical beds of this formation, 
which is de.scribed in detail in the composite section, can here l)e 
studied. The Niagaran deposits are seen to pass without appaient 
break into the Safina, ))ut no part of its fauna is found higher up. 



«Proc. Aiiier. Assoi*. Adv. Sci., XLII, June, 1894, i>p. 129-1G9. 
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unless it be a few of the Ostraeocla whi(‘li remain undetermined. The 
lower 400 feet of the Salina fonnation are charaeteri:zed by Ostraeoda, 
particularly the lowest 180 fe(T, or the cement beds, where these small 
crustaceans are often present in considera)>l(' numbers. Not a frag*- 
inent of hurf/]>ferus has been secuiH'd liere. 

The U(‘xt 28o feet introduce a very meager fauna, a small 2LridcUa 
})redoininating and becoming the common fossil in the higher beds, 
llere also has ))eeii found a singh' plate of the lisli Pah^asi>h hitnu}- 
cata. dust above, or about TOO feet above the base of the formation, 
there is a well-marked, but thin, fossiliferous zone, having small Rlnjn- 
chondla lameUdfif in al)undance, a Rhjjnrhosphuf recalling R. (jlohom,^ 
a small , Orthothdes^ new spetdes; 2!jnv]dso}ud^ a small 

J//>///e//? 7 AsvVlike l)ivalve, and, rarely, Ti diuvnUte^ijifravdnthux. Above 
this horizon for neaidy 425 baT no fossils other than the small MerU- 
ftlld hive l)een found. Then a prolific fauna indicating the iManlius 
formation rapidly makes its a})pi‘arance. 

The Salina formation of Maryland is a continuous seides of de])osits, 
and ap]>ears to lie the equivalent not only of all the Salina and Water- 
linu‘ of New York, liutalso includes the hiatus between the Waterlime 
V)eds with Rdr//j/fcrds and the ‘vIUill Head" I'ock of western New 
Yoi‘k correlated with the Manlius. In (‘astern New York the whole 
of the Salina lies ])eneath the ‘‘Corralline limestone"' of the Schoharie 
section, yet some of the diagnostic fossils of this zone occur in Mary- 
land at the base of the next, or Manlius, formation as her(‘ d(4ined. 
In New Jers(\v it ajipears that all of Weller"s "‘D(‘ckcr PYrry b^rma- 
tion,"' from what he calls the “ Bossardvilh' limestone."" up to the 
‘"Coralline limestone"" bed of his “ Bhynchonella laimdlata zone,” 
representing a thickness of 42 feet, includes the horizon either of our 
l)ed bd> of the Salina formation, or ])art of this zone and our Afoi the 
Manlius. It seems hardly jirobablc that all of YYller"s Deckm* Ferry 
is so young as the l)ase of tin* ^larvland ]\lanlius, for if it were one 
would expect to lind some of the cystids, especially Np]uern<‘tjdftr><, the 
leading fossil of the lower iMaidius. In any event this formation is 
either transitional to oi* lies partly in our basal member of the Man- 
lius. This correlation is further suppoi’ted by a study of a number 
of sections extending from southern Pennsylvania into New Jersey, 
and thence to the type locality of Schoharie, New York. These sec- 
tions will be published elsewhere. 

The Salina of ^larvland is continuous with that of Pennsylvania, 
where it attains a thickness of 1,()()() feet in Perry County. Parts of it 
have received various nam(‘S, as Bloomsburg red shale, Bridgeport 
sandstone (= Lower Salina), and Bloomlield or Landisburg sandstone 
(= Middle Salina). In Pennsylvania, as in ^Maryland, the formation is 
devoid of Kimjpterus (except at Selinsgrove Junction, where were 
found a few thoracic segments), but it abounds in large Leperdltia 
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and, rarcd}', in Pdli^aspi^. The Pennsylvania Salina unites the deposits 
of New York with those of ^Maryland and the Virginias. 

for)iaitlo}i . — This formation has in Maryland a thiekness of 
about llOfeetand consists, as a rule, of thin-bedded, impure limestones, 
which in the lower third are more shale than limestone. It should be 
said in this connection that there is no natural line or lithologic ditier- 
ence by which the ^Manlius can be sepai’ated from the Salina below or 
from the Coeymans above. The secpience of d( 4 )osition is here con- 
tinuous, and there was no marked physical event in the Cumberland 
Basin to cause a ehang<' in the lithology at this time. Our lin<‘ of sep- 
aration is therefore somewhat ai’bitrary, and is based on the tirst 
abundant occurrence of fossils of the type of the New York Manlius, 
a criterion of unequal value in ditfei-ent places. The early abundance 
of life in this horizon recalls the •'Coi-alline limestone/' fauna of New 
York, and it soon is l)lended with the Bryozoa and cyst id fauna found 
a little higher in the lower third of the jManlius. 

At Pinto, Maiyland, near the base of the jManlius, occurs a great 
ahundance of Cladopora rectiPneatd Simpson, one of th(‘ guiding fos- 
sils for these beds. It is also found tit Cash Valley, near Cumberland, 
at about the same zone, where occasionally are obtained 
ina^qual!s\hx\\, /Az/y.svVov, and Choiietrs jeo^ei/ensis^ three of the leading 
fossils of the '‘Coralline limestone'' of Schoharie, New York. At this 
locality S 2 >irifer octocfMatU’^^ XucleoMpim of, ve^itricom, Rhyne ho- 
nella approaching R. eamp>hellana tu’e likewise found. 

Near the middle of the Manlius there is a zone of hard, massive, 
dark blue limestone, well shown near the Market street bridge, in the 
city of Cumberland. It Avas from this place and horizon that i\Ir. 
Andi’CAvs collected some of his '‘Lower Ilelderberg’' fossils, which 
wei’e described as such b}^ Hall. They are Merista typa^ JA cfunnra^ 
SjjJeifrr mode,stn,f<^ S, ootoe(^s*(ftn^^ and StrophoneUa geniculata. None 
of these species are known to occur outside of the IManlius, and the}" 
must therefoi'c be eliminated from the Ilelderbergian as now restricted, 
which begins Avith the next formation or Coeymans. The exact locality 
of the type specimen of Sjdpproef/stitns midtifaselatus is not known, 
but it could have been found only in the Manlius horizon about 
Cuml)crland. 

In the ballast quarries of the Baltimore and Ohio Railroad, near 
Keyser, AVest Virginia,^^ may be seen to good adA^antage an extended 
section not only of the Manlius and a])out lUO feet of the Salina, but 
also of the entire Coeymans and Ncav Scotland formations. The 
loAvest zone (4/’) does not yield the corals of th(‘ ‘‘Coralline" horizon, 

« It is reported that this railroad had spent upward of $2,000,000 in this quarry 
during tlie past three years. Tlie great amount of work thus represented has made 
it possible to gather a new and unique }Ianlins fauna. 

Proe. N. i\I. vo\. xxvi — 02 20 
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but the })i-aclii()])ods associated with them, ^and nuaitioned above, 
oeeur hcM'e. 

Zone 4(1 is the most iiit(‘resting faimally, and is marked by a great 
abundanee of tlu' eystid undtifascint us. Associated 

with this species, but as a rule far less abundant, o(‘cui* ten new 
species of (‘vstids, st^veral iu‘W crinoids, iuodestn.s and Si, ra- 

inf.irvd in profusion, Ulnjuidiotnimi f(n^)nom^ and many other forms. 
Immediately above (4c) occur numerous tine specimens of that little- 
understood fossil (\mt((r(H-rh( also Cahjuunu: cawerata and Tmta- 
vuVtcx (jymcnutlnix. Then comes a zone Avith a new form of (hjpuhda 
near (j. (jidf^atit. 

The iNIanlius may also Ix^ studied to advantage at the DeviFs Hack 
Hone near rumberland. At this point the formation is less shal}^, 
with more ])ure dark blue limestone, and the fauna is somewhat 
ditl'erent be(‘ause the fossils are derived from slightly ditferent 
horizons than at the Keyser quarries. For the sake of completeness 
the Manlius part of the section is hen‘ given: 

I). r>. B. c. Tliin-bcdded slialy limestone idiomiding in Brvozoa of the genera 
Fenestdla, PoIifjHjra, Ptilodictffaj Orthopom, Dvymotritpa, Stirto}>or'm<(, Patosto)/uila^ 
and Lloclcma; also Orthothetfn ilfformis, PhyDchotreina foniwsa, an<l very rarely 

P})h(icrorj/sfitrs ')nulfifasri((t)t>( 32 feet. 

1). B. B. h. ^lassive hard dark blue limestone, the niiper 7 feet abounding in a 
new form of (Pjpidnht. Just below this horizon are found Merida typtf, Splrlfer 
modestfiSy S. raniLvemi, StrophoncUa gndndfda, Orthothete.^ deformis, and rarely 

TeniaeuPdes (pjr<(c<niikm 26 feet. 

I). B. B. (\ Thin-be<lded limestone with slender Bryozoa of the genus (Jrtltopora ^\\(i 

rarely a Camarocrwns 32 feet. 

About 20 fei't more of the be<ls below are regarded as JManlius. 

From this it is s(‘cn that the faiinuhe of the ]\Ianlius are not constant 
even within so small an area as 2b miles around Cumberland. For 
instance, at Keyser, West Virginia, the lower third swarms with cys- 
tids, while elsewlierc these fossils are very rare. At the DeviPs Hack 
Bone then' is a bed 7 feet thick abounding in a Gyjnihda of small 
size. At Keyser this form is found higher up and has increased in 
size, whih‘ u(*ar Pinto it is found still highei* and has developed into 
the almost typii‘al (hfp'nbda (pdeata of the (deyinans. As a rule, 
Stnnmdopor(( dot‘S not dcA^dop abundantlv in the ]\Ianliiis, and yet 
near llyndman, Pennsylvania, just over the Maryland line, there is a 
bed 5 feet thick composed of this form (s(‘e section on p. 41b). Gtm- 
erallv, however, most of the fossils occur in a restricted zone, and the 
diller ence in th(' faunuUe is probably due to the greater local develop- 
ment of c(‘i4ain groujis, as the Cystidea, Hrachiopoda, Hryozoa, and, 
more rarely, Strotiudepora. 

Cocy)H((ihs lnn<'st<mc . — This formation throughout Maryland is fairly 
constant in its lithologic aspect, being a purer, heavier bedded, and 
tougher linu'stone than the Manlius. Faunally it is, as a rule, easily 
recognized by the Strornafoporn beds, which Aveather out as curly or 
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nodular nms.scs. In the vicinity of Ciimlxo'land there are two Strffuut- 
topom bed.'-;, fairly constant in their position, but at Keyser. West 
Virginia, they are nearly obsolete. On the other hand, at Ilyndinan, 
Pennsylvania, a few miles north of Cumberland, s])eeini(‘ns of Siro- 
rnat<q>ora exi*eedingly jirolitie, and to bring out this development 
the following- section is given, l)as(‘d on two ([uarries just back of the 
village. The strata ai*e nearly vertical: 




I‘artially covered slope of hill over which occur many j)ieces of 

iopom ;j() foet. 

tapper quarry zone *24 f(‘ct. 

Both walls of this (juarry and the intermediate limestone are fille<l with 
masses of Sfromatopora of two species. Here also are found Fcumltett, 
.iulopont, Rhijiicho.^pim, etc. 

(Wered area PO feet. 

Sfromainpora also occurs abundantly here. 




Bower (pnirry zone feet. 

The upper 10 feet of limestone have an abundance of a small form of 
fUfpUltila (jalcuta. The lower 5 feet aljound in Siroimttopora . 

Thin-bedded limestone and shales, about .40 feet. 

The fossils are those of the cystid zone of the Keyser (|uarries. 



Xodular limestone, quarried 50 feet. 

Thin-bedded dark blue limestone containing Leperdifia. This is the 
transition zone to the Salina formation. 



Xrtr S<-otIaniI and Becraff Inmstonv, — The Coeymau.s liiuestone 
passes without break into the New Scotland. In the upper 15 to 20 
feet of the former tlie typical Ilelderbergian fauna appears, yet the 
diagnostic- fossil r macroplf nra is not found here, but above, 

in the massive gray cherty limestone from 40 to 50 feet in thickness. 
This limestone is very constant in occurrence throughout western 
Maryland, and may be seen to liest advantage in the Corrigansville 
quarr}' near Cumberland, and again at the Twenty-hrst Bridge of the 
Baltimore and Ohio Railroad, near Keyser, West Virginia. 

The fossils thus far se(*ured ai*e those of the typical area for this 
horizon in Albany County, New York. Almost nothing ne^v occurs 
in ilaryland, lint a marked ditference in this fauna is the almost total 
absence of the prolitic brvozoan development of New York. 

These heavy-bedded charty limestones gradually pass upward into 
shales, of which 20 feet are present in western Maryland. They, in 
yiart at least, belong with the New ricotland, since Spirift r }nacn>- 
ph nra has here been found in the lower third. Le.ss than 00 miles to 
the east of (kimberland, at Cherry Run, West Virginia, the New Scot- 
land limestone (there is no shale present) continues without break into 
the gray ai*enaceous Becraft, and here may 1 h‘ gathered a fauna not 
to be had about (Timlxu-land. This oc(‘urrenc(^ shows that while the 
Helderbergian sea was continuous east of Cumiierland, west of it 
there may have been land conditions or qiossibly a shallow sea in 
which almost no deposits were laid down. At several localities, how- 
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over, nioro tlum 20 nnles apart, this Now Scotland shah' liorizon is 
always about 20 foot thick, a})on which follows confonnahly, but 
with a sharp litholooic ditt'ercuce, the black siliceous shale of the 
Lower Oi-iskanv. 

A Hoti'worthy fact connected with these shales at Twenty-first Bridge 
is the occurrence of manganese-phosphatic nodules, which have the 
genei-al aspect of those dredged from the presc'nt deep seas. These, 
however, in this case do not indicate deep wab'rs, since the strati- 
graphic evid('uce denotes a shallow sea before and after New Scotland 
time in the Ckuuberland area. 

Orishnuf western Maryland, upon the shah* l)eds 

of tlie New Scotland, and sharply separated from it, lies the black 
siliceous shale with a meager fauna. That collected recalls the Oris- 
kany of Camden, Tennessee, and point to an oldei* stage than the 
Oriskany as usually known. This horizon graduallv passes upward 
into the arenaceous limestone containing the well-known Oi’iskany 
fauna. It does not, however, occur in full force until nearlv 200 
feet above the base of the formation, and the fauna then continues 
through the upper 150 feet. It is these uppermost Oriskany I>eds, 
just aci‘oss from Cumberland, along the banks of the Potomac in 
West Virginia, which now furnish the local collectors with fine 
fossils. Mr. Andrews, however, secured the specimens described bv 
Hall mainly from two quarries, now abandoned, in the city of Cumber- 
land. One of these is on Green street, below the Episcopal Chim‘h, 
and the other is back of the German Lutheran Church. Both are 
in the uppei* 75 feet of the Oriskany, as in the Green street quarry 
the ]\Iareellus shales plainly mark the top for measurement. How- 
ever, at these quarries, and particularly in the one back of the 
German Lutheran (dmrch, on Schriver’s hill, the excavation was 
carried far below thi‘ surface into lower layers that are not shown 
in West Virginia. This explains why certain forms, as 
i‘fnnherhai(IicV, S, etc., no longer, or but rarely, are found 

about Cumberland. 

A peculiar condition of leaching of the Oriskany in this locality has 
made it ])ossible to secure its fossils, completely weathered out of the 
inclosing rock, as siliceous pseudomorphs. This condition is restricted 
to Chunberland, and the reason for it will be shown presently. So 
many of these delicate fossils have been sent out by local collectors 
that it has bc'come a general belief that they can be secured anywhere 
in the Oriskany of ^Maryland. Regarding this preservation HalP' has 
written: 

While in the State of New York the acces.sible portions of the rock furnish us for 
the most ]>art with casts of its fossils, or, if beyond the reach of weathering, with a 
compact mass of calcareous sandstone in which the fossil remains are closely 
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w e TiikI, in ^rarvland an<i Noin(‘ parts of Vir^nnia, tliat in the friaVjle .sand- 
stone tlie shells are entirely silieitied and <piite fre(‘ from adheriiiir stone, so that the 
exterior niarkinj^s and internal strnetiire are jun-feetly jn'esc^rved; the interior l>eino 
quite hollow', or lille<l only wdth loose sand. In these localities, not only do we find 
the cavities of large gasteropods with no more adhering matter than thos(» of the 
Tertiary sands, hut more unfre<piently the delicate intcnmal ajiparatus of the lh*achi- 
opo<l is almost entirely preserved. 

]\Ir. K. lx liowe" was the tirst to explain the cause for this restricted 
leaching out of the Oriskanv fossils and their occurrence in ’‘sand 
pockets/' lie writes: 

^lost of the tine collecting grounds for Oriskany fossils in this region are w ithin 
five or ten minutes w'alk from the hotels in Cumberland. The disintegration of the 
sandstone has been carried on there mneh more eomjdetely than at any other place, 
and has been due, no doubt, to the cutting of the Potomac Kiver and Wills Creek 
across Knobley ^lonntain and Shrivers Kidge. 

The constant downwtird percolation of the water from the l^otomac 
Kiver and Wills Creek, when both flowed over this part of Cumber- 
land, has carried away the calcareous material of the Oriskanv tiremi- 
ceoiis limestone and the fossils, atid has partially replaced the latter 
with silica. As leaching continued, all the calcareous material was 
flnallv removed and more or less large, partially empty pockets or 
caves were formed, filled with loose sand, in which the fossils are found 
at times in considerable (piantity. 

In western Maryland the Oriskanian is present in greatest volume, 
and it continues so both to the north and south along the strike of the 
Cumberland Appalachian folds. Eastward the lower blacdv shale 
rapidly disappears, and at its most eastern outcrops the uj)per portion 
is generally much reduced in thickness and the calcareous matinial is 
usually absent. Here the Oriskany closely resembles the Tnscarora 
sandstone near the l)ase of the Ontaric. The most easterly locality 
for the Oriskany, near the old shore line, shows a depth of only 50 
feet, while but S miles west, at Hancock, it is 2"25 feet thick. 

The thickness of the Oriskaiw is variable. On the Adnehester road, 
at Pinto, the Hpper Oriskany is almost entirely absent. At the Devils 
Back Bone it also is decidedly thinner than at Ridgely. These facts 
lend additional support to the evidence that western Maryland was a 
land area during Onondaga time, when the Oriskany formation was 
locally considerably removed. 

The small Lower Oriskan v fauna thus far collected is nearly all new, 
and the Lpper Oriskanv, also, has yielded a number of new forms 
since Mr. Andrews made his (‘ollection. 

«The Paleodevonic formations of Maryland, a study of thoir stratigrajdiy and 
faunas. A dissertation presented to the board of University Studies of the Johns 
Hopkins University for the degree of Doctor of Pliilosophy, May, 1900. Tiiis thesis 
will be published by the ( teological Survey of Maryland in the voliiine devoted to 
the Devonic formations. 
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OO^IPOSITE SECTION OP THE LOWER DEVONK’ AND ONTARIO OF 

.MARYLAND. 



Tho Marcellos staoe of the Middle D(‘Vonic rests directly upon the 
erodc'd Oriskaiiian. No Ksopus, Schoharie, or Onondaoa deposits 
occur ill Maryland or farther sooth. 



Corr(,‘la- 
tions with 
New 
York. 



Loeality 
for i 
sections. ! 



DKSrp.Il'TIONS OK HORIZONS. 








la, Heavy-beilde<l arenaceous limestone, gradually changing downward into a 
black chert or siliceous shale. In the lowest beds are fouiul Sjnri/fr mm- 
hn'landi'.r, S. ronrinnoidrf<i, and Katonia sinnnUt. Fossils, however, are r ire 
until 100 feet above the base of this division, where the characterizing 
llipparhny.x fauna attains greater individual and speeitic representation, 
culminating in the upper 100 feet, the present source for nearly all of the 
Cumberland ( iriskanian f(»ssils 25s feet. 

1?>. Bedded and nodular black chert and siliceous shale, with a sparse fauna 
distinct from the Hippanovyx fauna above and from the llelderbergian 
below 00 feet. 

Near the base are found Anoptotlu'ca JlalxlUtra, L( ptoatrophia urctimus- 
mkt, and Ostracoda. Just belotv the middle occur A. Sptrifer 

tribnliy, S. pauricoaiaia, Urachia mci<sana immafura, Auoplia nuclrnta, 
Pholidopx mulfUnmrUosa, Tenfacidites acula, and Diaphin-ontoma drsmafnm. 
Near the topis an abundance of Ostracoda and f'lio)}tlrsIm<{i<onica. 



(In western ^Maryland the Becraft is not present or is not normally 
develojied. Ninety miles east occur the following beds, completing the 
interval:) 
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*2a. Dark blue arenaceous limestone, with lumps of black ehert. The fauna is 
most abundant in the upper half, where Rens^rUvria icquinidkda is the 
characteristic fossil. No Spirifer macroplciira (a-cur here about So feet. 

Other fossils are Rhipidomdla axiiimilifi, Rhynchondla cmincns, large 
Eatouia mcdialis, small .1, flabrllitrx, Spiripr cydopf<rn.'<, S. coiirhmiifi, 
dyrtiim rodrata, etc. 
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(The remainder of the section is complete in we.steru Maryland.) 

2/>. Soft, bluish argillaceous shales, with some harder layers and occasional 
o manganese-phosphatie nodules; Chonrfcs hddcrhergur Rowe, Meristdla 

3 23 I fu'cuata, Trematospira nndtidriafif, !<pirifcr mncroplntm, OrUiofhdcs u'ool- 

X.S ■worfhanns, Sfrojdicodfmta hccki, etc 20 feet. 

! 2c. Mas.sive gray limestone, with bands (»f chert, becoming thin-bedded above, 

with partings of shale; characterized by Spirifcr mncroplcura 44 feet. 

The fauna can be colleeted to better advantage around CumlKU’land. 
Some of the s])er‘ies are Edriocrimta pocUliformia, Dalmandla prrdegans, 
Rhipklo})idfa ohhda, Eatunia singularis, E. pcculiaris, E, mcdialis, Anoplo- 
thrca concava. Tn matospira iiiidtistriafa, Purazyga dcivryi, Spirifcr pniamd- 
losKs, N. macroplcnra, S. cydopfcrus, Platycrras spiralc, Phacops logaid, etc. 

3a. Ma.ssive. regularly bedded, blue-gray limestone. It is the i*rominent ridge 
of the “Devils Back Bone,” near Cumberland. At the top are found 
tyineal <typidnl<t ijalcafa, Spiri/n' rydopfcnts, and stems of Lcpadncri- 
■nns 16 feet. 

£ § 5 3Z>, .Shaly limestone wdtliout fos.sils 1 foot 6 inches. 

^ O” I 

^ i regularly bedded, blue-gray, unfossiliferoiis limestone 22 feet. 

3(/. Heavy-bedded nodular limestone, filled with Stromatopora (hteally known 

as the lirst Str(tmatopi>ra bed) 7 feet G inches. 

I 3c. Ileavj’-bedded blue limestone, 'almost wdthont Sfromatoportt 25 feet. 
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r)IC.SCU]PTIONS OF HORIZON'S. 



3/". Sc(’on<l Siromafitpont bed, ab»)iin(lin^ in a few si>eeics of corals. . .9 feet. 

(At Ivi'Vscr at al)ont this zone oc<Mir vast numbers of 'fniturn/ifcx </t/riirah- 
tit ns.) 

3</. Thin-bedded nodular limestone, with occasional >itromutopi/rn 10 feet. 

3//. Heavy-bedded ?<rayish limestoiii', with layers of chert more prominent above 
and below. Fossils rare. Atnjpa rrtirukxris and L. rlKtiiihoidnlis. 

32 feet (! iiiehes, 

( It is probable that a ])artof this zone is n‘i)reseiite<l in la of the next 
section, near Keyser, West Virginia.) 

Base of Devonie. 



To]) of Ontario. No break in depo.sition. 

4(1. Heavy-bedded solid blue limestone. No fossils .seen 34 feet 0 inches. 

4/). A solid blue limestone, filled with a small form of (rypidnln near O'. 

(jalaiUi 2 feet. 

4c. Heavy-bedded impure limestone, with an abnndanee of Camarocrimis nwd 
more rarely Tentaenlitcs tjyracnnilius, Calumcnr eatnerata, and a new species 

of (‘ystid () feet. 

■id. Thin-bedded slialy limestone and shale dc'eply weathered. Throughout 
this zone i^phieroci/stites multifasckitns abounds in great numbers with 

Spirijer mndestns, Rhijnchottrlla fonnosu, etc 37 feet. 

4f . A solid blue limestone 2 feet 4 inches. 

■if. Thin-bedded shaly limestone like id. Toward the ba.se occur A'wc/co.vp/m, 
Rhi/nelfondlaUkv campbeUana, and Spiri/er uctooostatus.. .2S k'A 0 inches. 

(The ui»per part of the following or Pinto section terminates at the Win- 
chester road, where the lowest IMaulius abounds in Cladopora r(ctili7U(ita, 
Favosiirs hrlderhergiie prxeedens, and tlu‘ brachiojiods just mmitioned.) 
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5a. Massive light-gray limestone, becoming more and more nodular toward the 
to]». The only fos.sil seen is a bryozoan, Ciipkotnjpa, new species... 95 feet. 

55. At base, thin-bedded gray limestone, changing to shales in the upi)er half; 
fossils obscure, almost ab.sent 210 feet. 

5(\ Thin-bedded dark-blue limestone. Toward the base oc'cur rarely Tndai'n- 
Iftes g If r acanthus', more commonly Orthothrtes, new specie's, Uhynrhondhi 
lamdhda, small Merisidla, Rhynehospira, Marchisonia, and ostraeods of the 
genera BolUa (near B. darkeioi the Niagara) and Kkcdcnki P15 feet. 

5(Z. Thin-bedded dark-blue limestone, with occasional papery shales; small 
Merisiella and Leperdiiia. A single jdate of Paltvasgis bitnuieatU was found 
here S5 feet. 

5c. Thin-bedded ribbon limestone weathering int(» pinnacles; small Jhristdla 
and LeperditiaMke alta common 200 feet. 

V. Thin-bedded, somewhat crumpled, dark-blue shales with thin bands of 
limestone .' 50 feet 

5(/. CaleareoiLs shales, dark blue in color, with thin bands of limestone, dedo- 
mitc, and occasional sandstones; LfperdiUa 200 feet. 

5/i. Fourth eement rock; Lepcnlitia common 15 feet. 

5/. Blue-gray shales, with thin arenaceous and calcareous layers IG feet. 

5J. Third cement rock H feet. 

kk. Greenish shales with some calcareous and arenaceous layi'rs; Ostraeoda. 

55 feet. 

5/. Second eement rock; Leperditia and Bollia I'' feet. 

5w. Massive magnesian limestone toward the toj), with beds of shale toward 
the bottom; Ostraeoda 1 1 feet. 

5a. First cement rock; BoUkt, Beyriehia, nun Lcficrditia 9 feet. 

5o. Greeni.di-gray and mottled dark-brown and olive sandstones. .3 fc('l G inches. 

5p. Disintegrated yellow rock. First (K'cnrrence in this .s(>cti<tn of Lept rd it ia, 
which is abundant along with Botlia near B. clarkci and Odonaria. feet. 
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( hjn posit e section — Continue^ 1 . 
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sections. 




6«. Thin-bedded sandstones 2 feet 6 inches 

Gh. Grayish-black shales abounding in poorly preserved Bryozoa. 

13 feet 6 inches. 

6r. Blaek shales, with thin bands of sandstone and some layers of limestone: 

Ostracoda abundant 22 feet. 

fW. Thin-bedded dark-blue limestone; fossils common toward the bottom: 
Ostracoda in great profusion, Rhijnchonclla, Jiftynchospira, Tnitacidites, etc. 

225 feet. 

. Dark-bine limestone with thin shale partings; much folded. (Spring here.) 
Thickness estimated 70 feet. 

(The Pinto section continues exposed for 159 feet lower. The remainder 
of the section is again taken up 10 miles east, at Wills Creek, near Cum- 
berland, and is supposed to include the above-mentioned 159 feet of the 
Pinto section.) 




7«. Shales and fossiliferous limestone, mostly concealed 33 feet. 

75. Reddish shale, with a few thin limestone bands (concealed in part; may 
contain the ui>per iron-ore band of b inches) 29 feet. 

7c. Fossiliferous gray shale and blue limestone, with 5| feet of shaly sandstone 
near the bottom 28 feet. 

' 7d. Reddish fossiliferous .shale 24 feet. 

7c. Concealed 238 feet. 

1 7/. Lower fossiliferous ore 10 feet. 

7fj. Rusty olive shale 17 feet. 

7/i. Fossiliferous olive-colored shale 85 feet. 

7L Rusty shales above, followed by gray sandstone interstratified with olive 
shales 36 feet. 

7J. Olive-colored shales, with thin beds of brownish-gray quartzite 27 feet. 




8. Snow-white to light-gray quartzite, in places a tine conglomerate; Arthrophy- 
cits harlanU the only fossil 2S7 feet. 
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9. liiterbedded dull red sandstones and shales. In Wills Creek gorge 530 feet 
can be seen, but the total thickness, on the ba.sisof that in Bedford Comity, 
Pennsylvania, is probably not less than 730 feet. 



“Hudson River shales.’ 



